The quest for alternatives to antibiotics has resulted in the discovery of prebiotics. The search for the alterative antibiotics is on-going. Therefore, this study was carried out to investigate possible prebiotic potentials inherent in mistletoe (Viscum album) leaf meal with the aim of developing prebiotics as an alternative to antibiotics thus optimizing animal performance, carcass characteristics and a healthy blood profile as indicators of systemic conditions. Five experimental diets were formulated and mistletoe leaf meal (AMLM) was incorporated into the diets at different concentrations (0% with 0.05% antibiotics (positive control), 2.5%, 5.0%, 7.5% without antibiotics (negative control)). The values of body weight were not significantly different across the treatments. Live weight, bled weight, wings, drumsticks, thighs, breasts and heads were not significantly different across the treatments. Aspartate aminotransferase, globulin and creatinine contents were not significantly different across the treatments. Meanwhile, birds on AMLM-supplemented diets obtained significantly (p < 0.05) higher values of alanine aminotransferase than those on negative control diet (3.75 IU/l). Urea and glucose contents followed a similar pattern. The AMLM could be used as alternative antibiotics in broiler production, although further studies are required to ascertain this.
INTRODUCTION
With the intensification of the livestock production in Nigeria, came an increase in clinical and sub-clinical enteric diseases, thus animals became vulnerable to harmful bacterial such as E. coli, Salmonella and Clostridium perfringens, resulting in reduced productivity, increased mortality and the associated contamination of meat, meat products and eggs for human consumption (EFSA BIOHAZ panel, 2013) . In response to these problems, antibiotics have been used as a growth promoter (AGP) to promote good health and enhance feed efficiency, growth and production performance in farm animals. Antibiotics are naturally occurring, semisynthetic and synthetic compounds with anti-microbial activity that can be administered orally, parentally or topically and also be used as growth promoters at subtherapeutic levels. However, the use of antibiotics has not been without side effects. These include increase in populations of resistant pathogens and commensal bac-teria in the animal given antibiotics. Leaf meals have been incorporated into poultry diet for several positive reasons. The beneficial effects of leaf meals in poultry production have been reported (Egbenwade and Olorede, 2003; Murthy et al., 2006) . Leaf meals have been reported to provide antioxidants (Cross et al., 2007) , antimicrobial (Manzanilla et al., 2004) , immunity (Ko et al., 2008) and growth promoting effects (Lee et al., 2009 ). In the livestock industry, herbs and other plant extracts improve feed intake, digestibility and reinforce immunity (Wenk, 2003) . The search for the alterative antibiotics is on-going. Ologhobo et al. (2017) earlier reported that Viscum album did not have any significant on packed cell volume, haemoglobin, red blood cell counts, monocytes, eosinophils, basophils, platelets, MCV, MCH and MCHC of broiler chickens fed with diets supplemented with Viscum album. Therefore, this study was carried out to investigate possible prebiotic potentials inherent in mistletoe (Viscum album) leaf meal with the aim of developing prebiotics as an alternative to antibiotics thus optimizing animal performance, carcass characteristics and a healthy blood profile as indicators of systemic conditions.
MATERIAL AND METHODS
The study was carried out at the Poultry Unit of the Department of Animal Science, Teaching and Research Farm, University of Ibadan, Nigeria. The experimental pens were thoroughly cleaned, washed and disinfected. Fresh leaves of Viscum album from Citrus spp. (orange) trees were harvested, washed and air dried for about two weeks. The dried leaves were separately micronized with a hammer mill into a fine powder, known as African Mistletoe Leaf Meal (AMLM), weighed and kept in sterile containers for use later.
Experimental diets
A total of five experimental diets were formulated to meet the NRC (1994) nutrient requirements for broilers. Mistletoe leaf meal (AMLM) was incorporated into the diets at different concentrations (0%, 2.5%, 5.0% and 7.5%). Treatments were: T 1 (standard diet + 0.05% antibiotic -positive control), T 2 (standard diet + 2.5% AMLM), T 3 (standard diet + 5.0% AMLM), T 4 (standard diet + 7.5% AMLM) and T 5 (standard diet -negative control). The gross composition of experimental diet is shown in Table 1 .
Determination of the chemical composition of the diets
Triplicate samples of mistletoe leaf meal (AMLM) were subjected to chemical analysis according to the method of AOAC (2000) . Nitrogen free extract (NFE) was determined by difference between 100 and the sum of moisture, protein, crude fibre, fat and ash values ( Table 2 ).
The spectrophotometric method of Akinmutimi (2006) was used for the determination of saponin, tannin, oxalate and phytates in AMLM. One gram of AMLM was dissolved in 50 ml of butanol in a 25 ml beaker, the mixture was left for 5 h and then shaken to have a homogenous mixture. The mixture was filtered through a Whatman filter paper into a 100 ml beaker and 20 ml of 40% saturated solution of magnesium carbonate (MgCO 3 ) was added to the filtrate. The saturated solution of magnesium carbonate obtained was again filtered using Whatman filtter paper to obtain a clean colourless solution. 1 ml of the colorless solution was pipetted into a 50 ml volumetric flask and 2 ml of 5% FeCl 3 solution added. It was made to the mark with distilled water and allowed to stand for 30 min. The absorbance of the solution was read on an Agilent spectrophotometer at a wavelength of 380 nm.
Tannin was quantified by taking 2 g of each of AMLM in a conical flask and 10 ml of distilled water was added. The solution was left to stand for 30 min after which 2.5 ml of the supernatant was taken into a 5 ml volumetric flask and 1 ml of FolinDenis' reagent was added. This was followed by the addition of 2.5 ml of saturated Na 2 CO 3 and diluted to 50 ml in a volumetric flask with distilled water. It was allowed to stay for 90 min after which the absorbance was read at 250 nm on a spectrophotometer.
Oxalate was determined by dissolving 2 g of the AMLM in 100 ml of distilled water in a 500 ml volumetric flask, followed by addition of 10 ml 6 M HCL. It was boiled for 1 h, cooled and filtered. The content was made up to 300 ml with distilled water. Duplicate portions of the filtrate (125 ml) were taken into 5 different beakers and drops of methyl red indicator were added, followed by concentrated NH 4 OH solution drop wise until the test solution changed from pink to faint yellow colour.
Phytate was determined by extracting 5 g of AMLM with 0.2 N HCl; 0.5 ml of the extract was pipetted into a test tube and heated in boiling water bath for 30 min. The test tube was cooled in ice for 15 min and allowed to reach the room temperature. The content of the tube was mixed and centrifuged for 30 min at 3000 rpm. 1 ml of the supernatant was transferred to another test tube and 1.5 ml of HCl solution was added before the absorbance was read at 514 nm in a spectrophotometer. All determinations were carried out in triplicates.
Management of experimental animals
A total of two hundred unsexed day-old Cobb broiler chicks were used for the study. They were weighed for their initial weights and randomly allotted into five dietary treatments with forty (40) chicks per treatment. Each group had five replicates with eight (8) chicks per replicate in a completely randomized design (CRD). The birds were placed on conventional feeds for the first week after which they were randomly assigned to dietary treatments. The brooding pens were thoroughly cleaned, disinfected and allowed to rest for a period of two weeks before the arrival of the chicks. During this period, the pens were sealed up with polythene bags and fumigated in preparation for brooding, feeders and drinkers with other brooding materials were thoroughly washed and disinfected. Wood shavings used as litter materials were spread on the floor of the pen and a warm temperature was maintained within the pen with 100 watt electric bulbs before the arrival of the chicks. On arrival, the chicks were carefully unboxed, weighed and brooded for a period of one week before they were randomly allotted into treatments.
Fresh cool water and feed were provided adlibitum to the birds throughout the period of the experiment and routine medication (vaccination and drugs) were administered at appropriate times to birds on the positive control only.
Data collection and analyses
Feed consumption for each animal was measured daily as the difference between the daily feed supplied and refusal, and live-weight changes of the animals were taken weekly throughout the experimental period.
Carcass characteristics
The carcass characteristics were determined at the end of the experiment by selecting randomly, three birds from each replicate. The selected birds were starved of feed and water over night. Before slaughtering, the individual weight of the birds was recorded. Thereafter, the birds were slaughtered by cutting the jugular vein around the neck. The birds were immediately scalded in warm water and the feathers were manually removed. Thereafter, the fully dressed weights of the carcasses were taken and recorded. The carcasses were then separated into breast, back, upper back, thigh, shank, neck, arm, wing, drumstick, head and the internal organs (viscera). The parts were individually weighed and the weights were expressed as percentage of the live weight of the carcass. In addition, the length of the intestine of each carcass was taken and recorded. The dressing percentage and percentage weight of body in relation to the live weights of the birds were calculated by this formula:
Relative weight = Weight Live weight × 100
Haematological parameters
At the end of the feeding trial, blood samples were collected from the jugular vein of animals from each group into two sets of Monoject® vacutainers. One set containing ethylenediaminetetraacetic acid vacutainers (EDTA) for haematology, while the other set without EDTA was covered and centrifuged, the serum de-canted and deep-frozen for serum biochemical and enzymological analyses.
Statistical analysis
Data obtained from the experiment were subjected to analysis of variance (ANOVA) (SPSS 17.0). The variations in means were separated using the Duncan's Multiple Range Test (Duncan, 1995) .
RESULTS AND DISCUSSION
The result of the proximate composition of the tested ingredient (African mistletoe leaf meal) is shown in Table 2 . The leaf was rich in phytates (22.75%) and oxalates (15.80%) while the proximate composition of the feed samples is shown in Table 3 .
The growth performance, carcass characteristics, organ weights and serum biochemical profile of broiler chickens fed with AMLM are presented in Tables 4, 5 , 6 and 7 respectively. The values of body weight were not significantly different across the treatments. Feed intake was not significant during weeks 4 and 5, while on positive control (T 1 ) had the highest feed intake during the second week closely followed by those on negative control (T 5 ). The feed conversion ratios (FCR) were statistically similar across the treatment during weeks 2 and 5, while the values were not significant during weeks 3 and 4. Birds on control diets had the highest rate of mortality when compared with those on 5.00% and 7.50% AMLM supplemented diets. Live weight, bled weight, wings, drumsticks, thighs, breasts and heads were not significantly different across the treatments. Birds on 7.50% AMLM-supplemented diet (930.00 g) obtained higher defeathered weights than those on positive control (834.80 g). Dressed weight followed a similar trend.
The mean values of whole gizzard were not significantly different across the treatments. However, weights of hearts, empty gizzards and lungs were statistically similar to those of the control diets. Aspartate aminotransferase, globulin and creatinine contents were not significantly different across the treatments.. 
CONCLUSIONS
It is concluded from the results of this study that AMLM did not influence body weight gain, feed intake and some parts of the carcass characteristics of the reported experimental animals. The AMLM did not seem to pose a threat on biochemical profile of the experimental animals. However, further studies may be required to ascertain the effects of AMLM on biochemical profile of animals, antibacterial properties and effects on immune response of animals.
